W La Revue canadienne de psychiatrie, vol 53, no 8, août 2008 534 Objective: To describe the relation between personality disorders (PDs) and the Five-Factor Model (FFM)-a dimensional model describing normal personality traits known for its invariance across cultures-in 2 different cultural settings. Several authors have suggested that PDs may be more accurately described using a dimensional model instead of a categorical one.
S everal authors have suggested that the DSM Axis II model suffers from several weaknesses, as excessive comorbidity or poor convergent and discriminant validity. 1, 2 They argue that PDs need to be reconceptualized using a dimensional model rooted in personality trait research. This perspective considers the need for integration between research on normal and abnormal personality, which were traditionally considered qualitatively distinct. From this perspective, PDs can be considered as an extreme trait level of a normal personality dimension, or as dysfunction associated with general personality traits. 3 Several studies have tried to capture PDs using a large variety of instruments in normal and clinical samples [4] [5] [6] [7] ; however, at the moment there is still no consensus on one particular dimensional model to assess PDs. However, Clark 1 suggested the use of the FFM or some variant of the FFM because it has acquired the status of a reference model for the description of normal personality traits and is widely accepted.
Several recent reviews on the relation between PD symptomatology and the FFM, at the correlational or structural level, suggest that this model allows a comprehensive, adequate, and accurate description of PDs. [8] [9] [10] Globally, neuroticism is positively associated and agreeableness is negatively associated with PDs. However, each PD is characterized by a specific personality profile. Widiger and colleagues 11 made predictions concerning the associations between the FFM and PD criterions and Dyce and O'Connor 12 were able to confirm 63% of these predictions in a sample of 614 undergraduates, suggesting that the FFM may be able to capture the PDs. Bagby and colleagues 13 tested the previously mentioned predictions on 115 psychiatric patients using the NEO-PI-R and the Structured Interview for the FFM and found general support concerning 7 of the 10 DSM-IV PDs. Huprich 14 found similar results on 51 veteran psychiatric outpatients. Thus personality psychopathology may be accurately described using the FFM, which argues in favour of a dimensional perspective of DSM-IV Axis II.
Lynam and Widiger 15 used the expert consensus approach to obtain FFM descriptions of prototypic PD cases; 197 expert judges were asked to assess the personality of prototypic PD cases using the NEO-PI-R, and wide agreement among the judges was observed. Lynam and Widiger's predictions were more numerous than those of Widiger and colleagues: 25, compared with 20, for neuroticism; 27, compared with 17, for extraversion; 18, compared with 8 for openness to experience; 22, compared with 19, for agreeableness; and 13, compared with 9, for conscientiousness facet scales. Considering these 2 sets of predictions, borderline, avoidant, schizoid, histrionic, paranoid, antisocial, narcissistic, and obsessive-compulsive PDs should be those most related to the FFM facet scales. These 2 sets of predictions are similar, except for the relation between histrionic PD and selfconcientiousness: Widiger and colleagues expected a positive relation whereas the expert judges expected a negative relation. The predictions made by the expert judges obtained empirical support in 2 clinical samples. 16 Several cross-cultural studies were conducted to test the universality of the FFM. For example, Rolland 17 compared the NEO-PI-R factor structure obtained in 16 countries and observed that the FFM replicated well in all countries. Recently, Rossier and colleagues 18 extended these results from Asian and Western cultures to Africa by analyzing the NEO-PI-R factor structure in Burkina Faso, which was very similar to the American normative structure, with a total congruence coefficient of 0.94. Recently, McCrae and colleagues 19 analyzed the replicability of the FFM personality structure using observer-rating personality data from 50 cultures representing 6 of the 7 continents. Factor analyses within cultures showed that the FFM personality structure replicated in most cultures and was recognizable in all. 19, p 551 Moreover, mean personality profiles were found to be geographically organized. Countries separated by a small cultural distance had similar personality profiles: European and American cultures contrasted with Asian and African cultures. The European and American cultures were higher in extraversion and openness to experience and lower in agreeableness than people from Asian and African cultures. 20, 21 Thus the FFM has shown widespread cross-cultural replicability and seems universal, even when considering cultures separated by a great cultural distance. 22 By contrast, the universality of the DSM-IV Axis II PDs' taxonomy is not well established and the nature of the relation between culture and PDs has still to be studied. 23 According to the definition given by the DSM-IV, PD identification should be based on the general diagnostic criteria of "an enduring pattern of inner experience and behavior that deviates markedly from the expectations of the individual's culture." 23, p 629 For this reason, culture may affect the relation between PDs and the FFM, and the predictions made by Widiger et al 11 found strong support for the cross-cultural validity of Widiger and colleagues' predictions 24 -73% of the total predictions were supported. Moreover, the WHO developed the IPDE for a worldwide use, which includes a semi-structured interview and a screening questionnaire. 25 A multicentric field trial including samples from 11 countries in Africa, Asia, Europe, and North America was conducted to test IPDE's crosscultural applicability, reliability, and validity (n = 659). Unfortunately, the only African sample from Kenya was relatively small (n = 50). Interrater reliability and stability was high and the IPDE was experienced as culturally relevant and clinically meaningful. These results suggest that the DSM-IV Axis II PDs' taxonomy may be useful in different cultural settings.
Our first aim is to examine the cross-cultural replicability of the relations between PDs and the FFM in French-speaking cultures, many of which are located in Africa. To date, very few studies on PDs have been conducted in Africa and most of them were qualitative case reports. 26, 27 We provide the first large-scale quantitative study of PDs in African cultures. The second aim of our research is to test the predictions made by Widiger and colleagues 11 Instruments IPDE Screening Questionnaire. The IPDE is an instrument developed by the WHO and tested in an international field trial involving 4 continents including Africa. 28 The screening questionnaire is a self-rating instrument made up of 77 true or false items measuring the 10 DSM-IV PDs: paranoid, schizoid, schizotypal, antisocial, borderline, histrionic, narcissistic, avoidant, dependant , and obsessive-compulsive. A score of 3 or above on any PD scales suggests the presence of a PD, usually investigated further with the associated interview. We used the validated French-language version of the IPDE screening questionnaire. 25 The NEO-PI-R. The NEO-PI-R is a self-rating questionnaire of 240 items measuring the 5 major personality dimensions or domains: neuroticism, extraversion, openness to experience, agreeableness, and conscientiousness. Each domain is made up of 6 facets. Responses are made on a 5-point Likert-type scale, ranging from strongly disagree to strongly agree. We used the validated French-language version of the NEO-PI-R. 29
Procedure
Each African national team was in charge of collecting data from about 60 women and 60 men, aged from 18 to 25 years, and the same sex quota from subjects aged 26 years or older.
To get a sufficiently diverse population in every country, usually each team asked students to identify subjects in their neighbourhood agreeing to participate to this study taking into account their educational level-to ensure that the subject would be able to read and answer the questionnairesand 2 demographic criteria, age and sex, mentioned above. All subjects presenting too many missing responses or responses according to the criteria set by the authors of both questionnaires were removed from the sample (n = 17). Subjects completed both the NEO-PI-R and IPDE screening questionnaire. They were not paid and participation was anonymous. This research complied with the ethical rules of the American Psychological Association. The ethical considerations of this research were analyzed by the scientific board of the Swiss National Science Foundation. For practical reasons, informed consent was not used in this survey as most subjects would be unfamiliar with such a procedure. All statistical analyses were performed with SPSS statistical software (SPSS Inc, Chicago, IL), release 11.0.4.
Results
In Africa, the internal reliability coefficients ranged from 0.32 to 0.56 (median 0.45) for the IPDE, from 0.72 to 0.87 (median 0.80) for the NEO-PI-R dimensions, and from 0.26 to 0.87 (median 0.55) for the NEO-PI-R facets. In Switzerland, these reliabilities ranged from 0.37 to 0.62 (median 0.51) for the IPDE, from 0.86 to 0.92 (median 0.89) for the NEO-PI-R dimensions, and from 0.53 to 0.92 (median 0.76) for the NEO-PI-R facets. In Table 1 , the reliabilities for each African region are listed. The reliabilities were slightly lower in Africa for the IPDE, and most of them were significantly lower in Africa for the NEO-PI-R. Within African cultures, the reliabilities of both inventories were slightly higher in Mauritius and slightly lower in Central Africa. Across religious groups, they were slightly lower for Muslims (n = 733), compared with Christians (n = 1387) and Hindus (n = 148). Concerning the mean scores, they were much higher in Africa for the IPDE, with mean scores ranging from 2.02 for antisocial PD (34.8%, ³3) to 4.75 for avoidant PD (90.7%, ³3), compared with Switzerland, where mean scores ranged from 1.33 for schizoid PD (15.7%, ³3) to 3.28 for avoidant PD (61.3%, ³3). This increase in mean scores for Africa was especially important for paranoid, schizoid, and narcissistic PDs, and was consistent across African regions. However, this shift in the distributions suggested that the IPDE does not satisfy scalar equivalence and that mean scores might not be compared. However, a cross-culturally stable, 4-factor higher-order structure was identified similar to Livesley and colleagues' 4 components. 30 For the NEO-PI-R, the mean scores were more similar-slightly lower mean scores on extraversion and openness, and slightly higher scores on conscientiousness in Africa-and the profiles where geographically organized with similar profiles for regions separated by small cultural distances.
The relation between PDs and the 5 domains of the FFM was assessed separately for Africa and Switzerland by calculating correlations between the IPDE screening questionnaire and the NEO-PI-R scales ( Table 2 ). For Africa, Pearson correlations equal to or above 0.05 in absolute magnitude were significant (P < 0.05), and for Switzerland, correlations equal to or above 0.08 in absolute magnitude were significant (P < 0.05). Several correlations were particularly high in both samples, such as the negative correlation between antisocial PD and agreeableness, and the positive correlations between borderline and avoidant PDs and neuroticism. The replicability of the relations between PDs and the FFM was assessed by computing rhos for each PD, for each personality dimension, and for the total matrix. The total rho was very high (0.93) and highly significant (P < 0.001). Most rhos for PDs were significant (P < 0.05) and higher than 0.90 (median 0.90), except for paranoid and dependent PDs, which were both associated with nonsignificant rhos of 0.70. For personality domains, all rhos were very significant (P < 0.01) and higher than 0.80 (median 0.84). The replicability of the relations between PDs and the FFM domains was also high for each African region (Table 3) , within African cultures-considering the 4 African regions-with a mean total rho of 0.93 (P < 0.001), and across religious groups, with a mean total rho of 0.84 (P < 0.001).
Concerning the correlations between NEO-PI-R facet scales and PD scores, several correlations were high in both samples, such as positive correlations between borderline PD and angry hostility and depression, the positive correlation between avoidant PD and self-conscientiousness, and the negative correlation between narcissistic PD and modesty (correlation matrices available from corresponding author). The replicability of the relations between PDs and the FFM facet scales was assessed by computing rhos, and the total rho was high, 0.88, and highly significant (P < 0.001). For PDs, all rhos were highly significant (P < 0.001) and ranged from 0.79 for dependent to 0.96 for histrionic (median 0.87). For the FFM facet scales, most rhos were significant and ranged from 0.66 for compliance, to 0.96 for self-conscientiousness and positive emotions (median 0.91). Only 3 facets were associated with nonsignificant and lower rhos-openness to values, altruism, and achievement striving. The replicability of the relations between PDs and the FFM facets was also high for each African region (correlation matrices available from corresponding author), within African cultures, with a mean total rho of 0.86 (P < 0.001), and across religious groups, with a mean total rho of 0.79 (P < 0.001).
To assess the amount of variance in PDs captured by the FFM facets, a series of regression analyses were conducted using the enter method. R square values ranged from 0.16 for obsessive-compulsive PD, to 0.40 for borderline PD, and from 0.30 for paranoid PD, to 0.52 for borderline PD in Africa (median 0.27) and Switzerland (median 0.38). An analysis for each African region showed similar coefficients.
To test Widiger et al's predictions 11 about the relations between PDs and the FFM facets, these predictions were compared with the African and the Swiss correlations between NEO-PI-R facet scales and PD scores (correlation matrices available from corresponding author). If a specific prediction was associated with a significant correlation in the correct direction, this prediction was considered to be veri- Internal reliabilities significantly different from those observed in Switzerland are indicated: a P < 0.001; b P < 0.05; c P < 0.01.
(84%) of predicted relations were verified in the African sample and 59/73 (81%) in the Swiss sample. The percentage of verified predictions was especially high (greater than 85%) in both samples for paranoid (4/4), schizoid (4/4), antisocial (9/9), borderline (8/8), histrionic (8/9), and avoidant PDs (6/7 in Africa and 7/7 in Switzerland). The percentage of verified predictions was between 65% and 85% in both samples for schizotypal (7/9 in Africa and 6/9 in Switzerland) and narcissistic PDs (6/7 in Africa and 5/7 in Switzerland). Finally, the percentage of verified predictions was below 65% in both samples for dependent (4/9) and obsessive-compulsive PDs (5/7 in Africa and 4/7 in Switzerland).
Using the same procedure to test Lynam and Widiger's predictions, 15 based on their prototypes, a slightly lower proportion of verified predictions was observed: 74/105 (70%) of predicted relations were verified in the African sample and 81/105 (77%) of predicted relations in the Swiss sample. The percentage of verified predictions was especially high (over 85%) in both samples for paranoid (9/10 in Africa and 10/10 in Switzerland), schizoid (7/8 in Africa and 8/8 in Switzerland), schizotypal (6/7), and borderline PDs (7/8). The percentage of verified predictions was between 65% and 85% in both samples for antisocial (12/17 in Africa and 13/17 in Switzerland), narcissistic (10/14), and avoidant PDs (7/10 in Africa and 9/10 in Switzerland). Finally, the percentage of verified predictions was below 65% in both samples for histrionic (7/11), dependent (4/7), and obsessive-compulsive PDs (5/13 in Africa and 7/13 in Switzerland).
It is noteworthy that more than one-half of the failures to support hypotheses are shared in both samples. For example, negative rather than the predicted positive correlations were observed between dependent PD and trust and altruism in both samples, and no correlation was observed between obsessive-compulsive PD and competence and dutifulness.
In accordance with other studies, 31 relation between schizotypal PD and altruism, and borderline PD and self-discipline. Three predictions corresponded to those made by Lynam and Widiger but were absent from those done by Widiger and colleagues: 2 positive associations between antisocial and histrionic PDs and impulsiveness, and a negative association between narcissistic PD and straightforwardness. One prediction corresponded to those done by Widiger and colleagues but was absent from those done by Lynam and Widiger: a positive association between avoidant PD and depression. In Table 4 , specific relations for Africa and Switzerland are also presented. For Africa, 2 additional predictions are reported that are congruent with predictions made by other authors, and for Switzerland, 17 additional predictions are reported, 10 of 17 are congruent with predictions made by other authors. 11, 15 
Discussion
The internal reliabilities for the IPDE screening questionnaire were relatively low, compared with those observed for the NEO-PI-R. This might be attributed to the heterogeneity of PDs' symptoms. 1,2 Interestingly, the cross-cultural differences for internal reliabilities were rather small for the IPDE and larger for the NEO-PI-R. For the NEO-PI-R, lower internal reliabilities were already reported for several non-Western cultures, 19, 21 and could be attributed to differences in response styles. However, Rossier and colleagues suggested that "in collectivistic cultures, behavior is determined more by social context than by traits and thus behaviors-and response to questionnaire items-do not reflect the consistent operation of traits." 18 Africa, compared with the scores observed in Switzerland, suggesting that this screening questionnaire may not reach scalar equivalence and that these scores may not be comparable. 18, 33 The mean personality scores were more similar across cultural settings and, as observed previously, the mean personality profiles per region were geographically organized. 20, 22 The correlations between PDs and the FFM were computed separately for Africa and Switzerland and the comparison between these 2 matrices showed that the relation between PDs and personality dimensions was replicated in both samples, although these samples were separated by great cultural distance. Indeed, only paranoid and dependent PDs were both associated with a nonsignificant rho at the domain level. The rho between PDs and the FFM facet scales were all highly significant. This indicates that relying only on broad personality dimensions to describe PDs 34, 35 is not sufficient, and that lower-order traits are necessary to accurately describe PDs, as suggested by other authors. 13, 36 Moreover, the replicability of the relation between PDs and the FFM was also supported by the analyses conducted for each African region and within African cultures. Several studies suggested that the openness to experience dimension is less useful for capturing PDs in normal 35, 37 and clinical 13, 14 samples. Our results confirm that relations between PDs and this dimension are weaker, but these small associations show cross-cultural replicability for the overall domain and for 5 of the 6 facet scales. Globally, these results indicate that it seems reasonable to use the full FFM rooted in personality trait research to describe PDs, and that descriptions done using such a model may be accurate in diverse cultural settings. Thus the qualification that PDs must be assessed in relation to "the expectations of the individual's culture" has no influence on the relation between PDs-as assessed by the IPDE-and the FFM. However, this does not imply that culture has no impact on other aspects, such as PD prevalence. 18, 40 This research provides strong support for Widiger and colleagues' predictions 11 : 84% and 81% of the predictions were confirmed in Africa and Switzerland, respectively. More precisely, all predictions were observed for paranoid, schizoid, antisocial, borderline, histrionic, and avoidant PDs. Support was weaker concerning dependent and obsessive-compulsive PDs, in accordance with other studies on clinical samples that also observed weaker support for the FFM conceptualization of these 2 PDs. 16 Support was slightly lower for Lynam and Widiger prototypes 15 : 70% and 77% of the predictions were confirmed in Africa and Switzerland, respectively. The prototypes seemed especially accurate for paranoid, schizoid, schizotypal, and borderline PDs, and weaker for dependent and obsessive-compulsive PDs. These results are in accordance with those of Miller et al, 16 who also observed a lower agreement between Lynam and Widiger's prototypes and the effective profiles of patients suffering from an obsessivecompulsive (r = 0.30) or dependent PD (r = 0.42). This might be due to an overrepresentation of adaptive rather than maladaptive variants of personality functioning in agreeableness and conscientiousness' items. 41 The predictions presented in Table 4 only report relations associated with at least a medium ES. However, any new data about the relations between PDs and the FFM could be directly compared with the correlation matrices between NEO-PI-R facet scales and PD scores (correlation matrices available from corresponding author). By comparing our predictions with the results observed by Yang et al, 24 all of them would be supported. Moreover, comparing our correlation matrices with the Chinese one led to high and significant (P < 0.001) overall rhos (0.85 for Africa and 0.81 for Switzerland) despite the fact that the assessment instruments for PDs were different in the 2 studies (PDQ-4+, compared with IPDE). The negative aspect of these newly created predictions is that the obsessive-compulsive PD is not associated with a specific profile and that openness to experience dimension does not seem very useful in describing PDs. However, we cannot exclude that some low correlations might be useful in describing PDs.
This study has 2 important limitations: the use of a self-report screening questionnaire for assessing PDs and the use of nonclinical convenience samples. Further studies using adapted clinical interviews for assessing PDs in normal and clinical samples from diverse cultural settings would allow analyzing in greater detail the effect "from the expectations of the individual's culture" on the prevalence of PDs, for example. Moreover, using both normal and clinical samples would allow for an evaluation of the clinical usefulness of instruments derived from the FFM.
To conclude, the results of this study clearly indicate that the relations between PDs and the FFM are replicable across cultures, thus supporting a dimensional approach for describing PDs. Although the cultural setting has only a low impact on these relations, this does not imply that the cultural setting might not have an impact on prevalence rates. The results supported most predictions concerning the relations between PDs and the FFM, which seemed to be valid across cultures. However, new predictions were presented taking into account the ESs of these relations in both cultural settings considered, which should be further explored, especially in clinical samples.
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Résumé : Les troubles de la personnalité et le Modèle en cinq facteurs chez des francophones de l'Afrique et de l'Europe
Objectif : Décrire la relation entre les troubles de la personnalité (TP) et le Modèle en cinq facteurs (MCF) -un modèle dimensionnel décrivant les traits de personnalité normaux réputé pour son invariance entre les cultures -dans 2 milieux culturels différents. Plusieurs auteurs ont suggéré que les TP peuvent être décrits plus précisément à l'aide d'un modèle dimensionnel plutôt que catégorique.
Méthode : Les sujets de 9 pays francophones d'Afrique (n = 2 014) et de Suisse (n = 697) ont répondu à la version française du questionnaire de dépistage IPD, évaluant les 10 troubles de la personnalité du DSM-IV, et à la version française de l'inventaire de personnalité révisé NEO, qui évalue les 5 domaines et 30 facettes du MCF. 
Résultats
